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Introduction
Since the ground-breaking study of Bernard and Jensen (1995) , which described 'exceptional export performance of firms in the United States', many empirical studies have focused on investigating the relationship between export status and productivity growth. Two hypotheses are often used to explain the superiority of the productivity of exporters compared to non-exporters in international trade. The first hypothesis is selfselection, where only the more productive firms will self-select into the export market (e.g. Bernard & Jensen, 1999 ). An alternative but not mutually exclusive explanation is learning by exporting, which argues that export participation can be a source of productivity growth enabling exporting firms to become more productive relative to non-exporters (e.g. Van Biesebroeck, 2005) .
One of the stylized characteristics from the econometric evidence of the linkage between export and productivity is that of mixed findings. For example, while many studies affirm the existence of the self-selection hypothesis, other research indicates that participation in the export market makes firms more productive (see Wagner, 2007 for a review). In contrast to such findings, recent studies, for example, Bigsten and Gebreeyesus (2009) found support for both hypotheses in Ethiopia, while Kim, Gopinath, and Kim (2009) rejected the validity of each hypothesis for the majority of sectors in South Korea.
Mixed results concerning the export and productivity growth nexus may stem from the variance in characteristics of geographical, economic conditions and level of economic development of countries (Blalock & Gertler, 2004; Wagner, 2007) . The marginal benefits from exposure to exporting can be greater for countries with poor technology and low productivity in comparison with those in developed countries. More importantly, different conclusions might come from using a wide variety of econometric methodologies for testing these two hypotheses (Sharma & Mishra, 2011) .
Interestingly, when considering the relationship between export participation and productivity, there is not a consistent measurement of productivity. Some previous studies often use labour productivity. This is unsuitable in the Vietnamese context because this index just represents only part of the productivity picture and should be considered as one of the characteristics of exporting manufacturing firms (Hiep & Ohta, 2009 ). Other studies often use a methodology developed by Levinsohn and Petrin to measure total factor productivity (TFP) in investigating the relationship. Although the method can control for the endogeneity of input factors by using the intermediate input demand function under certain assumptions, it does not allow for the decomposition of TFP growth. Productivity theory shows that the change in TFP includes various components such as technological progress (TP), changes in technical change, and scale efficiency (SE) change (Kumbhakar & Lovell, 2003) . As a consequence, when productivity is considered as an aggregated index, this will limit further investigation into the relationship between export participation and its decompositions.
In order to examine the relationship between exporting and productivity, several studies employ a conventional approach such as the Solow residual method. This approach is based on a classical assumption that all firms are operating efficiently and have constant returns to scale. This means that when TFP growth occurs, it is equal to TP (Kumbhakar & Lovell, 2003) . The present study revisits hypotheses of self-selection and learning by exporting in order to examine their validity within the context of Vietnamese private domestic manufacturing firms for the period [2005] [2006] [2007] [2008] [2009] . During this time, Vietnam became a member of the World Trade Organization, and affirmed the private sector's increasing ability to freely participate in export activities.
1 For Vietnamese private manufacturing firms, the full efficiency assumption of firms cannot be seen to be working. As described by Kokko and Sjoholm (2000) , Vietnam is a transition economy where institutional discrimination still exists between state enterprises and local private firms due to the consequence of previous planning mechanisms. Such discrimination can make local private firms unable to work at the desired efficiency levels. The above issues raise a question about whether the measurement of productivity can offer an alternative explanation for the mixed results in the relationship between productivity and export. Our research uses a Stochastic Frontier Production Function (SFPF) approach to relax the assumption of full efficiency of firms and decomposes productivity growth into different components including technical change, scale change, and TP change. While other approaches (e.g. Data Envelopment Analysis) may divide productivity growth, the SFPF is employed because of the advantages gained with regard to controlling for any random shocks, outliers, and measurement errors present in the data (Coelli, 2005; Sharma, Sylwester, & Margono, 2007) .
Although there is a large literature on the linkage between exports and firm productivity, this paper is significantly different from its predecessors in several aspects. First, this study contributes to literature by providing the first evidence not only on the factors impeding export participation of SMEs but also on the role of export in productivity growth in Vietnam (According to decree No. 90/2001/ND-CP issued on 23 November 2001, SMEs are enterprises with annual labour not greater than 300 people.). Second, by using the SFPF approach, to the best of our knowledge, it is the first investigation to consider the impact of export participation on each component of TFP. It is worth decomposing TFP because this can provide a more detailed picture of the impact of firm exporting on productivity. Finally, when considering the role of exports on firms' productivity, one challenge is that the results can be biased because of unobserved characteristics and the potential endogeneity of exports. These issues are overcome by using fixed effect instrumental variable estimations.
The structure of paper includes is based on four sections. Section 2 presents the background of export performance and the development of SMEs in Vietnam. Section 3 discusses the data source, the methodology of measurement of TFP and its decompositions, and econometric models for considering the relationship between export and productivity. The empirical results are displayed in Section 4. A summary of findings and policy implications is presented in the last section.
Background of export performance and the development of SMEs

Vietnam's export performance
Vietnam's total exports (valued in current US dollars), as presented in Figure 1 , demonstrates significant growth from nearly US$14.5 billion in 2000 to US$72.2 billion in 2010. In addition, as shown in Figure 1 , there are three important cornerstones affecting Vietnamese export growth throughout this period. The first is the trade agreement signed with the USA in 2001. Since this date, the agreement has spurred a significant increase in the export of Vietnamese goods to the US market. In addition, Vietnamese exports continued to boom in the period following admittance to the WTO in 2007. Although export growth witnessed a drop in 2009 due to the global financial crisis and great recession, there are clear signs of quick recovery in the following years.
The exports over GDP and exports per person ratios are popular indices measuring the integration of the Vietnamese economy. First, the export-GDP ratio increased significantly from 46.46% in 2000 to 71.09% in 2010. Similarly, the export per person ratio also evidenced the same trend from US$186.56 per person in 2000 rising to US$830.95 per person in 2010. These indices suggest, on the one hand, that the degree of integration of the Vietnamese economy is increasing and on the other, that the economy may be relatively more vulnerable to external shocks. Table 1 presents a classification of firms based on the number of employees. As revealed in row 1, the trend was for an increase in the number of SMEs through the study period. A detailed look at each kind of firm according to size indicates that micro and small firms dominate the SME population. The percentage varied from 95% to 98% in the 2000-2008 period.
The development and the role of SMEs in Vietnam
Regarding the role of SMEs, they play an important role in employment generation. In 2005, for example, 2.5 million jobs were created by SMEs (Trung, Tung, Dong, & Duong, 2009) . SMEs are also regarded as the main engine for alleviating poverty, especially in rural areas (Kokko & Sjöholm, 2005) . Furthermore, the Vietnamese economy is numerically dominated by SMEs, with 96% of the total number of enterprises contributing nearly 40% of GDP and 32% of total investment in 2006 (Hung, 2007) .
However, despite the picture of a high export performance of the Vietnamese economy, the contribution of SMEs to export growth is still modest in comparison with neighbouring countries. Only a small percentage of Vietnamese SMEs, nearly 20%, was engaged in exports, while China, India, Taiwan, and South Korea witnessed significant contributions of SMEs to exports, with approximately 60%, 38%, 56%, and 40% respectively in the 1990s (Tambunan 2007) . Furthermore, considering only domestic non-state manufacturing SMEs, recent surveys reveal that export participation ranged from 3% to nearly 6% in the period 2002 (Cuong, Rand, Silva, Tam, & Tarp, 2008 Cuong et al., 2010; Rand & Tarp, 2006) . What challenges and barriers hinder them from participating in export activities? And how does the role of export participation affects productivity growth and its decompositions. Part 4 will offer empirical evidence on these research questions.
3. Methodology and data 3.1. Empirical framework 3.1.1. Stochastic frontier and decomposition of productivity change According to Kumbhakar and Lovell (2003) , productivity change is based on the components (1) TP, (2) the change in efficiency of using factors of inputs (TE), (3) the change in SE. The change in TP is defined as the partial derivative of production function over time, and technical efficiency change is measured as the derivative of technical efficiency with respect to time (Kumbhakar & Lovell, 2003) . They also define that the elasticity contribution to the TFP growth is used to measure the change in SE.
To calculate TFP growth and its components, our research applies a methodology proposed by Kumbhakar and Lovell (2003) , with a translog production function specification.
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The panel model is expressed as follows:
where y it is value added that is assumed endogenous to the choice of two exogenous input factors namely, L it (labour) and K it (capital), t denotes a time trend. Two terms v it and u it are unobservable error terms and are assumed independent of each other. While u it represents technical inefficiency effects and are supposed non-negative, v it reflects statistical noise (e.g. measurement error). According to Kumbhakar and Lovell (2003) , an enterprise maximizes output with the inputs used if u it is equal to zero. A firm is inefficient if u it is greater than zero.
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As indicated by Kumbhakar and Lovell (2003) and Sharma et al. (2007) , one can draw out the productivity change and its components as below:
Technical efficiency change :
Scale efficiency change :
where
K andL are the rates of change in capital and labour respectively Total factor productivity change :
In order to estimate the translog production function in Equation (1), the FRONTIER 4.1 software written by Coelli (2005) is employed. Then, using the estimated technical efficiency and coefficients, components of TFP growth are calculated by using Equations (2), (3), and (4).
Model specification of self-selection effect
Since export participation is modelled as a binary variable with two possible outcomes (0 and 1), the framework of binary-choice models (i.e. Logit or Probit model) will be employed to quantify the impact of productivity on export participation. Some previous studies have employed a cross-sectional Probit model to consider the impact of covariates on export participation (e.g. Trung et al., 2009 ). However, the limitation of such model is that it cannot evaluate the impact of unobserved factors such as product attributes, managerial skills, or marketing strategy, and business strategy. If these characteristics are not properly controlled for, the results will be biased and inconsistent in estimation. Therefore, the dynamic Probit model framework used in this paper is similar to the method advocated by Roberts and Tybout (1997) . In their model, firm i exports in period t if the expected gross revenue of the firm exceeds the current cost. In other words, a firm will export if the expected return from exporting is positive. Hence, the condition for export decisions is as follows:
where S indicates the sunk entry costs which vary across firms; p it : the price of goods sold abroad. q * it : the optimal quantity of goods sold abroad; c it : the cost of producing optimal export quantity. X it refers to vectors of exogenous factors affecting the firms' profitability; z it indicates vectors of firm-specific factors affecting the firms' profitability; Y it−1 : export status of firm i at time t−1.
Based on the probabilistic decision in Equation (1), following Roberts and Tybout (1997) and Bernard and Jensen (2004a) for testing the self-selection hypothesis, a reduced binarychoice model is indicated as follows:
where X it and Z it as described in Equation (6); u it is error term. According to past studies, export decisions of firms are determined by a combination of multiple factors. First, productivity is considered as the main interest variable. Productivity with various measurement methods is used in the model to test the robustness of the results. Second, standard firm characteristic variables (X it ) such as firm age, firm size, average wage are included in the majority of past studies (e.g. Aw, Roberts, & Winston, 2007; Roper, Love, & Hagon, 2006) . Third, innovation is included in the model basing on findings that the effects of innovative activities on export participation are positive and statistically significant (e.g. Nguyen, Pham, Nguyen, & Nguyen, 2008) . Fourth, a dummy variable picking up long-term trade relationships with foreign partners is incorporated into the model since firms in social networks have been found to be more likely to export than firms were not in the networking (Tomiura, 2007) . Attention is also given to the relationship between the capital intensity and export participation of firms based on evidence that the higher capital-labour intensity a firm has then the more likely it participates in exportation (Ranjan & Raychaudhuri, 2011) . Furthermore, the governmental supporting activities can have a linkage with export probability, and therefore the role of government support for exporting decision of firms is captured in the model by a dummy variable. Beyond this, recent studies show that higher export probability has a close positive link with low credit constraints levels of firms (e.g. Minetti & Zhu, 2011) . Hence, firm credit constraints are controlled for in the model using a dummy variable. In addition to these variables, we also control for the location of firms, sectors, and kinds of ownership based on the fact that the behaviour of SMEs are much different among these factors (Rand & Torm, 2011; Vu, Holmes, Lim, & Tran, 2014) .
Finally, as indicated by previous studies (Bernard & Jensen, 2004b; Roberts & Tybout, 1997) , past export status is employed to control for the presence of sunk costs. In addition, many previous studies of determinants of export participation often lagged firm characteristics by one or more periods to reduce simultaneity (e.g. Hiep & Ohta, 2009; Roberts & Tybout, 1997) . Accordingly, a series of one-period lagged explanatory covariates of firm characteristics was used in our regression estimation. 3.1.3. Model specification of the learning by exporting effect Following Jensen (1995, 1999) , standard specifications of empirical models that consider the impact of export participation on productivity growth and its decompositions can be basically written as below:
where the dependent variables are represented by TFP change, change in TP, and changes in technical efficiency, and SE change. The main interest variable is the export decision which is being captured by a dummy variable because of two reasons. First, as indicated by Stampini and Davis (2009) , usage of a dummy variable allows one to consider the average treatment effect and minimizes the biases due to measurement errors. Second, export intensity data for 2007 are unavailable, and this hinders us from considering panel data estimation between export intensity and the dependent covariates. Other firm characteristics variables such as total employment, firm age, innovation, and average wage also are controlled for in the model. Justification of including these variables in the model is as follows. It is expected that firms with higher size and more experience in business are more likely to gain higher productivity. In addition, the innovation is added as an independent variable based on finding that there is a potential linkage between innovation activities and productivity growth (Grazzi, 2012) . Furthermore, the average wage as a proxy for the quality of human resource has been found to partly explain the change in productivity (e.g. Tsou, Liu, Hammitt, & Wang, 2008) . Therefore, this index is also added in the model. Finally, as discussed above, various characteristics of industrial sectors, locations of firms might impact differently on the relationship between export participation and productivity growth.
The role of export participation on productivity growth is often estimated by fixed effect estimation (e.g. International Study Group on Exports and Productivity, 2008) , where the unobservable characteristics are treated as time-invariant factors of the error (Cameron & Trivedi, 2009 ). However, this approach cannot address time-variant unobserved firm or industry characteristics that might cause an endogeneity problem (Sun & Hong, 2011 ). An alternative approach called matching has been used as a means solve this problem in the previous studies (e.g. Greenaway & Yu, 2004) . However, as indicated by Park, Yang, Shi, and Jiang (2010) , matching can eliminate the selection-bias of observed characteristics, but it is unable capture unobservable factors. Other studies have addressed the endogeneity problem by using dynamic generalized method of moments system (GMM) with panel data (Bigsten & Gebreeyesus, 2009; Van Biesebroeck, 2005) . This approach is impossible to implement with the panel dataset in this paper, simply because the time span of the available data is too short (two years for 2007 and 2009). Another common method of dealing with endogeneity involves the use of instrumental variables (IV) (Wooldridge, 2002) , which has been recently used to consider the impact of export status on productivity growth (e.g. Park et al., 2010; Sun & Hong, 2011) .
Fixed effect Instrumental variable estimation with panel data for the two years of 2007 and 2009 is conducted in this research. A set of potential IV that have an impact on export participation, but do not have a relationship with the error term from the output of equation are employed (the error terms in productivity growth, TP, technical efficiency, and SE equations). Ethnicity of owners is used as an instrumental variable candidate. As discussed by Van Biesebroeck (2005) , ethnicity of owners has a close relationship with export likelihood of firms. It is expected that owners within a minority community are able to speak more than one language, and hence, an advantageous skill that undoubtedly helps firms when exporting. Moreover, the long-term relationship of firms with foreign partners is included in this study as another additional instrument. We expect that SMEs with constrained resources, weak market power, and limited knowledge may take advantage of networks and their relationships with overseas partners to overcome entry costs and participate in exporting markets.
Although the potential endogenous variable (export participation) is a binary variable, we do not apply any special considerations when estimating the impact of export on productivity growth by instrumental variable (IV) regression (Wooldridge, 2002) . In addition, as discussed by Angrist and Pischke (2008) , IV regression produces consistent results regardless of whether or not the first stage model is correctly specified. IV regression with the option of GMM is employed because of the benefits of being able to cope with measurement errors when the endogeneity variable is binary (Bascle, 2008) . GMM estimation is also useful because it creates the most efficient estimation when model suffers from heterogeneity problems (Baum, Schaffer, & Stillman, 2003) .
Data sources
The source of information for this study is drawn from a new micro dataset of non-state domestic small and medium enterprises 2005, 2007, and 2009 . These data are produced by the Institute of Labor Science and Social Affairs (ILSSA) in collaboration with Central Institute for Economic Management (CIEM) and Copenhagen University, Denmark.
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The inherent advantages of the dataset are as follows. Firstly, this is a uniquely rich dataset surveyed for 10 provinces within three regions of Vietnam: the North, Centre, and South. It covers all the major manufacturing sectors namely food processing, wood products, fabricated metal products, and other sectors. The original dataset with 2821 enterprises were interviewed in 2005 and 2635 firms in 2007, while a slightly larger number of 2655 were interviewed in 2009. After excluding missing value and checking the consistency of time-invariant variables among the three survey rounds, the database was created comprising 1664 repeatedly interviewed firms every two year since 2005. Secondly, the dataset contains the main information on export status of the enterprise, the number of labourers, productive capital, location, economic indicators, and innovative activities. This enables a test of export status on productivity growth and vice versa. 
Empirical results and discussion
This section presents the empirical findings from testing the self-selection hypothesis of firms, followed by the estimated regression results when considering the impact of export participation on productivity growth and its components.
Determinants of export participation
As reported in Table 2 , the role of productivity in determining export participation is found to be robust when measuring productivity using different methods. When considering the relationship between exporting and productivity, TFP-Levinsohn Petrin is a popular methodology due to benefits in controlling for potential endogeneity problem of input factors. In this research, total value added is used as the measure of output while input factors are made up of capital variable proxied by the value of machinery, equipment, buildings for production, and the labour variable measured by the total number of employees. The proxy variables are raw material and electricity costs that represent unobservable shocks. The Levpet programme in Stata written by Petrin, Poi, and Levinsohn (2004) with 250 time bootstrap replication is used to estimate productivity. As shown in column 1, Table 2 , productivity has a positive and statistically significant effect on export participation when both controlling for both observable and unobservable heterogeneity of firms.
Although labour productivity reflects one type of productivity, it is a conventional measurement used in previous studies, and is therefore used for comparative purposes. The estimated coefficient for labour productivity on export participation is positive and statistically significant, confirming that productivity has influence on entry into exporting. These results are displayed in column 3, Table 2 . Furthermore, if using productivity change calculated from the stochastic frontiers methodology as opposed to productivity level, we still find evidence of more productive firms self-selecting into the export market. The above results indicate that not only productivity but also productivity growth increases the probability of export participation. These findings support the hypothesis that selfselection occurs for more productive firms with regards to export participation in Vietnam. However, when using a one-period lagged productivity variable, a statistically insignificant impact of productivity on export participation is observed in the columns 4 and 5, Table 2. The insignificant impact from lagged productivity on exports participation may simply be a reflection of the two-yearly dataset since a two-year lagged distance seems to be a long period for observing the presence of past productivity on decision of firms' current export participation. Our results suggest that the effects of productivity on export status are short run, and diminish after two years. + ) indicate levels of significance at 1%, 5%, and 10% respectively. The estimated coefficients are reported. The base categories for ownership are household ownership, while reference group for low tech dummy is a combined group of medium and high tech sectors. a As a robustness check, the above model is re-estimated using fixed effect estimations for the whole sample. In addition, firm exporting is much various among levels of technology (Ministry of Industry and Trade of Vietnam & United Nations Industrial Development Organisation, 2011). Hence, we also consider the role of export participation on productivity growth and its decompositions in sub-samples according technological level classification (See Vu, Lim, Holmes, & Doan, 2013) for Vietnamese Technological level classification). However, the similar results are created in all cases, and they are available on requests.
With regard to the impact of innovative activities on export participation, the manufacturing firms with the innovative activities proved to have a higher probability of exportation than their counterparts without innovation. The results are consistent with the majority of previous studies (Nguyen et al., 2008) and indicate that innovation is one of decisive factors in participating in exportation.
Going to the variable of firm characteristics, as can be seen from Table 2 , regression results of the determinants of export participation reveal that sunk costs proxied by lagged export status is an important factor in determining export participation of firms. Similar findings are also found in some previous studies. For example, in a study of American manufacturing firms, Bernard and Jensen (2004b) indicate that having exports one or two years ago impacts positively and significantly on exporting today.
As expected, household firms that accounted for the majority of surveyed enterprises (around 70%) had a lower likelihood of exporting than private counterparts (joint-stock, cooperatives, and limited companies). This result is in accordance with Cuong et al. (2010) who found that there is a higher entry barrier into the exporting market for household enterprises compared with their counterparts. Household enterprises are often characterized by informality and small scale operations (Cuong et al., 2010) . Consequently such characteristics may become impediments for businesses wanting to participate into export markets.
In terms of the role of trade relationships, and sectoral characteristics on export decisions, SMEs maintaining a long-term relationship with foreign customers gain a higher probability of exporting than firms without such relationship. Obviously, SMEs with constrained resources may take advantage of their networking relationship to overcome entry costs when taking part in foreign markets. As expected, SMEs in low technology sectors often have a higher exporting probability than medium and high technology sectors. The results are appropriate for Vietnamese context when the majority of exported products come from low technology industries (Ministry of Industry and Trade of Vietnam & United Nations Industrial Development Organisation, 2011).
Finally, the influence of government assistance on export participation is insignificant. This implies that the supporting role of government is not effective in boosting export activities. As documented by Tran, Grafton, and Kompas (2008) , Vietnamese government aid does not seem to be based on firms' performance criteria. In addition, corruption and bribery remain prevalent and staff in public sectors lag behind in skills and qualifications (De Jong, Tu, & Van Ees, 2012; Rand & Tarp, 2012) . Consequently, these factors may limit the benefits of government support.
Fixed effect instrumental variable estimates
Using invalid and weak IV needs to be avoided. Firstly, the values of Cragg-Donald Wald F statistic in all models are 393.88, which is greater than the reported Stock-Yogo's weak identification critical value of 19.93. As a result, we can say that relevance requirement of our instruments is satisfied. In addition, the Hansen J statistic was not statistically significant in all models and thus confirmed the validity of one of IV. The above specification test results of IV candidates suggested that ethnicity of owners and long-term relationship with foreign partners were good instruments. These results also support for validity of IV for cases of TP, changes in technical efficiency and SE. Theoretically, productivity decomposition may provide a new insight in testing learning effect. There are three main mechanisms that exporting may contribute to productivity growth. First, sales in both foreign and domestic markets can help firms gain higher revenue and promote production in larger scale. In other words, exports can help firm expand production scale and may gain economies of scale. In addition, as discussed by Fu (2005) , participating into exporting market help firm can improve efficiency through learning by exporting process by gaining new knowledge and information. Exporting also promote resource reallocation from less efficient to more efficient enterprises. Finally, exports can improve technical progress because technology spillovers can be gained by contacting with foreign partners and competition by encouragement of innovation activities as well as research and development.
As displayed in Table 3 , the results in the equation of TFP in columns (2) and (3) reveal that export participation has a statistically insignificant effect on productivity regardless of whether change in productivity calculated on the basis of Levishon-Petrin or Stochastic Frontier methodologies and even labour productivity. This does not appear to support for the hypothesis of learning effects by exporting of firms as revealed by De Loecker (2007 , 2013 in Slovenia.
Moving to each component of TFP growth, the coefficient relating to the influence of export participation on SE is positive and statistically insignificant. In other words, there is not a considerable difference between exporters and non-exporters in SE change. Beyond this, investigation of the link between export decision of firms and technical efficiency, empirical results indicate a statistically insignificant but positive influence of export participation on technical efficiency change. The empirical evidence is also in line with a recent study conducted by Le and Harvie (2010) . They concluded that exporting SMEs demonstrate a superior efficiency than non-exporting SMEs but the difference is statistically insignificant.
These findings, however, are inconsistent with the empirical evidence of Pham, Dao, and Reilly (2010) , who suggest that export participation has a positive and statistically significant effect on technical efficiency. One reason for the different finding of Pham et al. (2010) could be that their results are based on using a national scale dataset in which informal enterprises had been excluded. However, the majority of SMEs in our regression sample are informal enterprises.
Export participation also seems not to be a good predictor for the change in TP. The estimated coefficient of export participation exhibits a positive but statistically insignificant effect on technological efficiency. Evidence of greater participation in export market does not encourage firms to upgrade technology that is accordance with the results of Fu (2005) . Using Chinese industry-level panel data from 1990 to 1997, her results show that the coefficient of linkage between export activity and technical progress is positive but not statistically significant.
The statistically insignificant association between export status and productivity as well as its components may arise for a number of reasons. First, an export dummy may not adequately capture the learning by exporting process because a binary indicator for export makes no allowance of capturing for the degree of export participation. However, export intensity data for 2007 are not available and hence, this has prevented us from considering such an exercise for panel dataset. Notes: Robust clustered standard errors in parentheses; **significance at 1%, * significance at 5%, + significance at 10%. The models also account for sector differences. a One may worry that minority ethnicity can affect productivity through other network related effects that do not have to do with exports per se. We conduct just-identified specification with using only 'minority ethnicity as an IV, we find that this is a weak IV.
In addition, learning effects by exporting may depend on the market destination of exports and whether they are developed countries or developing countries (Brambilla, Lederman, & Porto, 2012) . However, this unavailability of dataset limits us to investigate further for this channel.
Moreover, learning by exporting may take time but a short period panel dataset (2 years for 2007 and 2009) has prevented us from considering various scenarios such as export patterns (new entrants, exporters for only 2 years, exporters with 4 years' experience and more) in testing the learning by exporting hypothesis.
Finally, the majority of Vietnamese exporting products are labour-intensive with low value added (Tran, 2011) . For manufacturing exporting SMEs, the proportion of these products is much higher than that in total exports of Vietnam (Kokko & Sjöholm, 2005) . Beyond this, Vietnamese SMEs often face with limited capital and resources (Rand, 2007) . Therefore, the exporting SMEs may prefer to meet the requirement of overseas customers with low costs and stable quality instead of focusing on innovative activities and applying new technologies. Another reason is that the advantage of competition of Vietnamese exporting products relies on cheap unskilled labour and low-price competitiveness that requires the low skill and low technology. Hence, this also may have discouraged SMEs for innovation and improvement in technology. As a result, export participation may not help firms gain much improvement of new knowledge, expertise and technology, and this in turn hinders the change in productivity, efficiency and TP.
Summary of findings
In order to find the sources of higher productivity among exporters compared with nonexporters, this paper has undertaken the testing of two hypotheses (self-selection and learning by exporting) in Vietnamese manufacturing SMEs. Our empirical results are consistent with econometric evidence from other countries (e.g. International Study Group on Exports and Productivity, 2008) . This evidence indicates that the higher productivity of exporters in the Vietnamese SME context derives from the self-selection of high productivity firms who participate in exporting rather than from the learning by exporting process.
Several other interesting results are also found in testing the self-selection hypothesis. For example, while firm age has a statistically insignificant and negligible impact on export probability, the more labour enterprises have available to them, the higher is the probability of enterprises participating in the export market. Another important determinant of the likelihood that private firms will export is innovation capability. This suggests that supporting activities for improvement in innovation are important for helping firms increase the probability of exporting. Moreover, while firms receive few benefits from government support, a long-term relationship with foreign partners plays an important role in boosting the export activities of firms, suggesting that improving and maintaining links with foreign partners are necessary for increasing the probability of firms' participating in exporting activity.
Regarding the role of export participation on productivity growth, this study adopts the stochastic frontier approach to extend the literature by decomposing TFP growth into technical progress change, technical efficiency change, and SE. The empirical results reveal that statistically, the export status of firms shows an insignificant association with TFP growth, scale change, technical efficiency, and technical progress.
With policy implications in mind, the above results show that productivity is one of the main entry barriers for export participation by SMEs and export participation does not improve productivity or its decomposition. As discussed previously, only 3-6% of nonstate private manufacturing SMEs participate in exporting even though Vietnam has a variety of trade promotion policies. These findings might imply that export promotion policies may not be effective unless accompanied by strategies to help SMEs become more productive.
Notes
1. In 1998, Vietnam dismantled the export license regime and in 2000 introduced an Enterprise
Law that admitted the private sector as a source of economic growth. 2. The likelihood ratio (LR) is used to test the appropriate functional form specification. This index (LR) is calculated as the difference in the log-likelihood value between restricted and unrestricted functions. This result in Appendix 1 shows that the Translog model is preferable to Cobb-Douglas. 3. This study also conducts a hypothesis test to check if technical inefficiency is absent. The results in Appendix 1 confirm that inefficiency is found in the whole sample. 4. In order to estimate model (7), a 'redpace' programme written in Stata by Stewart (2006) was used. 5. This study used only one-period lagged firm characteristics variables because of the short period of time covered by panel data. 6. The direct information of import status is not available. The caveat of data prevents us from considering this variable in the regression. 7. The data have been shared kindly by Professor John Rand. 8. Our data on current variables are deflated using 1994 prices for the GDP deflator to avoid biases that might arise because of inflation. The statistical description of variables in the model is displayed in Appendix 3. 9. As a robustness check, the above specification is re-estimated by Random Probit model. However, qualitatively similar results are yielded in all cases. The results are available on requests. The survey data represent a 2-year panel dataset. This prevents us from considering the impact of 1-year lagged variables on the current status of exporting.
